Expression and regulation of transforming growth factor-beta 1 messenger ribonucleic acid and protein in cultured porcine Leydig and Sertoli cells.
In the present work, the expression and secretion of transforming growth factor-beta 1 (TGF beta 1) by immature pig Leydig and Sertoli cells were investigated. Both cell types express two TGF beta 1 mRNA transcripts of 2.5 and 3.5 kilobases, and the levels were 2.6-fold higher in Leydig than in Sertoli cells. In the latter cells, mRNA levels were enhanced when cultured cells were stimulated by epidermal growth factor and phorbol ester (4-beta-phorbol 12-myristate 13-acetate) and significantly decreased by FSH and testosterone. Using a polyclonal antibody raised against a synthetic peptide that corresponded to the carboxyl-terminal region of TGF beta 1 and recognized this peptide, but not TGF beta 2 or TGF beta 3, specific immunostaining of both Leydig and Sertoli cells was demonstrated in situ, after cell isolation, and during culture. The immunostaining was more marked in Leydig cells than in Sertoli cells. Western blot analysis of Leydig or Sertoli cell-conditioned medium demonstrated a band of 25 kilodaltons, which was shifted to 12.5 kilodaltons under reducing conditions. Using the mink lung epithelial cell bioassay for TGF beta 1, we could demonstrate the presence of TGF beta 1-like activity in Leydig and Sertoli cell-conditioned media after acid treatment, but not before activation. The inhibitory effects of both pure TGF beta 1 and acidified conditioned medium were almost completely blunted by the TGF beta 1 antibody. The amounts of TGF beta 1 secreted by Sertoli and Leydig cells were not significantly different and varied between 400-800 pg/48 h.10(6) cells. These studies demonstrate for the first time that both pig Leydig and Sertoli cells express TGF beta 1 mRNA, and the TGF beta 1-like activity secreted by these cells corresponds to TGF beta 1. As TGF beta 1 has been demonstrated to have strong effects on testicular cells, in particular on Leydig cell functions, it is suggested that local secreted TGF beta 1 may play a role in the autocrine/paracrine regulation of testicular functions.